








v 

TABLE OF CONTENTS 
 

Page 
 

 I. INTRODUCTION....................................................................................................  1 
 
 II. PROJECT DEFINITION AND BACKGROUND................................................  2 
 
 III. DESIGN APPROACH.............................................................................................  3 
 
 IV. DESIGN ANALYSIS...............................................................................................  5 
 
  A. Radar Range Equation .......................................................................................  5 
  B. Modulation Technique........................................................................................  6 
  C. Antenna Gain.......................................................................................................  8 
  D. Error Control Technique ...................................................................................  9 
 
 V. DESIGN PRESENTATION....................................................................................  10 
 
 VI. ATMOSPHERIC EFFECTS ON COMMUNICATION SYSTEMS..................  12 
 
  A. Attenuation By Clear Air ...................................................................................  12 
  B. Attenuation By Rainfall ......................................................................................  12 
  C. Attenuation By Clouds, Fog, and Smoke ..........................................................  16 
  D. Attenuation By Frozen Hydrometeors ..............................................................  16 
  E. Design Implications .............................................................................................  17 
 
 VII. CONCLUSION ........................................................................................................  19 
 
  REFERENCES.........................................................................................................  21 
 
  BIBLIOGRAPHY....................................................................................................  25 
 
  APPENDIX A: MARKET RESEARCH................................................................  A-1 

  APPENDIX B: PATENT SEARCH .......................................................................  B-1 

  APPENDIX C: LOGARITHMIC FORM OF THE  
                             RADAR RANGE EQUATION....................................................  C-1 

  APPENDIX D: BIT ERROR RATE VERSUS RANGE  
                            FOR 4, 16, AND 64 QAM..............................................................  D-1 

  APPENDIX E: QAM DEMODULATOR..............................................................  E-1 

 

 


































































































